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The Capacity between a 


Sphere and an 


Infinite Plane. 


djr. 


w» 


q,,lr (p. 120). 


9'ii/^- 


2 -0401 


0-2 


2-8994 


2 -8996 


2 -1621 


0-4 


2 -2307 


2 -2477 


2 -3709 


0-6 


1 -8982 


1 -8953 


2 -6749 


0-8 


1 -6679 


1 -6679 


3 -0862 


1-0 


1 -5093 


1 -5095 


3 -6213 


1-2 


1 -3942 


1 -3942 


4 -3018 


1-4 


1 -3083 


1 -3083 


5 -1549 


1-6 


L '2429 


1 -2430 


6 -2150 


L-8 


1 -1915 


1 • 1927 


7 -5224 


2-0 


1 -1434 


1 -1537 


12 -265 


2-5 


1 -0887 


1 -0887 


20 -135 

1 


3-0 


1 -0525 


1 -0523 



The simple formute used for calculating the latter half of this table will 
be found in the ' Journal of the Institute of Electrical Engineers/ vol. 48, 
p. 257, and in the ' Proceedings of the Physical Society/ vol. 23, p. 352. 
In the ' Annalen der Physik/ vol. 27, p. 673 (1886), Kirchhoff applies Clausen's 
theorem to recompute some of the values given in Kelvin's well known table 
(Eeprint ' On Electrostatics/ p. 83). 
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It is clear, from the experiments of W, Wilson* and others,f that one of the 
main factors in the absorption of ^-rays is the loss in velocity of yS-rays in 
passing through matter. It follows from this that yS-rays of a definite speed 
must have what may be called a maximum range, and also that an exponential 
law of absorption for ^-rays can only be approximate. 

These facts are brought out in the following experiment on the yS-rays of 
radium E. Two preparations of radium (D + E + F) were used, one relatively 
weak. The weaker preparation was placed 2 cm. below an electroscope 4 cm. 

■^ W. Wilson, ' Roy. Soc. Proc.,' 1909, A, vol. 82, p. 612 ; 1910, A, vol. 84, p 141. 
+ Crowther, ' Proc. Camb. Phil. Soc.,' 1910, vol. 15, p. 5 ; v. Baeyer, Hahn and 
Meitner, ' Phys. Zeit.,' Jan., 1911. 
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cube, and absorbing sheets of paper were placed directly below the electro- 
scope, the mass per unit area of one sheet being 0*00877 grm. 

The readings obtained, corrected for 7-rays, are given in Table I : — 

Table T 



Absorber. 


Divisions per minute. 


Percentage of ^-rays trans- 
mitted by 6 sheets. 


1 sheet 


33 

27*4 
13-67 
7 -07 
3-68 
1-83 
0-87 
0-36 


50 
61 
52 
60 

47-6 
42 


6 sheets 

11 „ 

16 „ 

21 „ 

26 „ 

31 „ 



The numbers are accurate enough to show that the exponential law for 
paper is at the best only approximate, and that after passing through 
21 sheets the rays are becoming more and more absorbable. 

Similar experiments were made with the stronger preparation. This was 
placed 6 cm. below the electroscope and 31 sheets of paper were placed 
directly above it. The ^-rays coming through this amount of paper were 
examined as before, and readings, corrected for 7-rays, are given in Table II. 

Table II. 



Absorber. 



Divisions per minute. 



Percentage o£ ;S-rays trans- 
mitted by 5 sheets. 



31 sheets 
36 

46 
51 
56 



5-5 

1 -8 

0-43 

0-05 



38 
32 

24 
10 



It will be seen that the readings confirm and extend those of Table I. The 
^-rays become more and more absorbable, so that practically none of them 
j)ass through 56 sheets of paper. These results have been confirmed by 
placing the stronger preparation of radium D 12 cm. below an electroscope 
and deflecting the y8-rays away by a magnetic field, thus allowing directly 
for the effect of 7-rays. 

A rough explanation of the results obtained may be given as follows : — 
A true exponential law of absorption would mean that the distribution of 
the ^-rays with respect to velocity would be unaltered as the /S-rays passed 
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through matter, always assuming that the ^-rays had passed through enough 
matter to nullify the effects of scattering. If we assume such a distribu- 
tion and from it plot the number of ^-rays against the velocity, there will 
be a certain velocity for which the number of ^-rays is a maximum. We 
will call this velocity the mean velocity, the ^-rays with a smaller velocity 
the slower ^-rays, and those with a greater velocity the faster ^-rays. 
The exponential law would probably mean that the very slowest ^-rays 
were absorbed, while the faster ^-rays simply lost energy, the distribution 
keeping the same. 

This hypothetical distribution, however, cannot be kept indefinitely, as the 
faster /3-rays must ultimately have a smaller velocity than the mean velocity, 
and so, as we have seen above, the exponential law can only be approximate, 
-and after a certain thickness the ^-rays must become more and more 
absorbable. 

Similar results to those obtained above can be deduced from a table given 
in a paper by H. W. Schmidt* on the absorption (in aluminium) of the ^-rays 
of radium E. 
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Introduction, 

It has generally been supposed that X- and primary 7-rays are of the same 
mature. Both radiations are not deflected by electric and magnetic fields, and 
both excite cathode or ^-rays in materials in which they are being absorbed, 
the velocities of these cathode or B-mjB being independent of the material in 

* Schmidt, 'Phys. Zeit.,' 1907, vol. 8, p. 362. 

t The term X-rays is arbitrarily limited to the X-rays excited by cathode rays in 
vacuum tubes or to the scattered and characteristic radiations formed from these X-rays 
in suitable radiators. The most penetrating X-rays so far experimented on are a little 
more penetrating than the X-rays characteristic of cerium. We keep the term y-rays 
for -y-rays excited by ^-rays. Primary y-rays are y-rays emitted from radioactive 
.atoms. 



